High-throughput measurement of mitochondrial membrane potential in a neural cell line using a fluorescence plate reader.
Mutations in mitochondrial genes cause mitochondrial genetic disease, which is often associated with deficiency of the mitochondrial membrane potential (MMP). We present a high-throughput method for measuring MMP in intact neural cells using TMRM, a well-known potentiometric dye, in a 48-well plate format. Addition of known MMP depolarizing agents, FCCP or DNP, resulted in a time- and concentration-dependent decrease in fluorescence, which was saturable, whereas the addition of drugs that affect non-mitochondrial properties did not. A cell line deficient in mtDNA had decreased fluorescence, which was not further depleted by a depolarizing agent. The high-throughput results are similar to those produced by more time-consuming and low-throughput flow cytometry or microscopy methods. This plate-based system could facilitate the identification of cell-permeant small molecules (i.e., drugs) that modify MMP, which could be used to enhance mitochondrial function, and also for screening small populations of neural cells for mutations in nuclear or mtDNA genes that decrease MMP.